Introduction
Circumcision is the removal of a simple fold of skin-the ''prepuce'' (or ''foreskin'')-that covers the glans (head) of the flaccid penis (Fig. 1 ). It is extremely common, 25 circumcision being performed per minute worldwide. (1) It is also quite simple to perform. Globally over 25% of men are circumcised. (2) Such a high rate for elective surgery involving the genitalia suggests important net benefits. When humans roamed naked on the African savannah, the prepuce protected the glans penis. But once humans started to cover the genitals with clothing, that benefit was lost, and the adverse effects of retaining the prepuce-suboptimal hygiene, infections and irritation from sand-no doubt triggered its removal. This then became ritualized, making circumcision a tradition in practically all indigenous peoples of equatorial and hot countries, spanning the globe, from Australia, the Pacific Islands, the Middle East, Indonesia, to the Americas. (3) Today in the USA, where medical knowledge and expertise are high, over 1.2 million newborn boys get circumcised each year (4, 5) and is rising. (6) Those not circumcised are mainly immigrants from cultures in which circumcision is unfamiliar (Hispanic, European and Asian). Many then adopt local practise by having their sons circumcised. A recent representative study by the US Centers for Disease Control (CDC) found the rate is 88% in whites, 73% in blacks, 42% in Mexican-Americans and 50% in others (79% overall). (7) For Australian-born men, the rate is 69%, although is only 32% in those aged [16] [17] [18] [19] [20] . (8) In the Middle East 100,000
Jewish and 10 million Muslim circumcisions are performed each year, and in Africa the number is 9 million. The benefits of circumcision have in recent times grabbed headlines owing to its striking protection against heterosexual acquisition of HIV. But this is only a small component of the overall net benefit in most developed countries. The many diverse benefits extend from cradle to grave, not just in males, but also their sexual partners. Many workers tend to be familiar with the benefits in their own narrow specialty, but not always the totality of benefits. The latter are detailed in recent reviews (9, 10) and listed in Table 1 . Here I will emphasize the biological aspects that make the prepuce a health hazard and summarize the risks to public health.
HIV infection
Sexual transmission of HIV requires this virus to penetrate epithelial tissue. The inner lining of the prepuce provides such an access route. This is because it is a mucosal epithelium and its protective keratin layer is very much thinner than in the outer prepuce and glans penis. (11) Histologically, this tissue resembles the lining of the nasal passages and vagina, which are major targets for infection by micro-organisms. In addition, the uncircumcised penis is more susceptible to minor trauma and ulcerative disease, and the preputial sac serves as a reservoir for pathogenic organisms present in the pool of smegma (a whitish film consisting of neutral lipids, fatty acids, sterols and exfoliated cells) that accumulates beneath the Values are based on statistics for USA (see (125) for refs used for source data). NNT, number needed to treat, i.e., approximate number of males who need to be circumcised to prevent one case of each condition associated with lack of circumcision; NNH, number needed to harm, i.e., number that need to be circumcised to see one of each particular (mostly minor) adverse effect. * The minor bruising (from this method only) disappears naturally without any need for medical intervention, so is not included in overall calculation of easilytreatable risks.
prepuce. (9) Because of the potential for infection these pose, the mucosal epithelium has a high prevalence of immune system cells: CD4þ T cells, Langerhans cells and macrophages. These represent 22, 11 and 2%, respectively, of the total cell population. (12) For the external prepuce and the rest of the penis, these figures are 2, 1 and 0.7%, and for the cervical mucosa are 6, 2 and 1%. (12) Although the urethra is a mucosal surface, Langerhans cells are absent, (11) and this is not a common site of HIV infection. Antigen-presenting cells in the mucosa of the inner prepuce (13) are a primary target for HIV infection in men. (14) Whereas such immune system cells usually offer protection from infectious micro-organisms, in the case of HIV they act as a ''Trojan horse'', serving as portals for HIV uptake via CD4 receptors and cofactors such as chemokine receptors CCR5 and CXCR4 present in high density in cells, in particular Langerhans cells, (9) in the mucosa. (12) Uptake of HIV by the mucosal, but not the external, preputial lining has been demonstrated in explant culture. (12) This work showed 301 copies of HIV per 1000 cells as opposed to zero, in internal and external tissue, respectively, one day after exposure. (12) For the cervix there were 30 copies, i.e., the mucosal inner prepuce was 10 times more susceptible to HIV. (12) Similar findings have been obtained after application of SIV to the prepuce of monkeys. (15) Although cells with HIV receptors CD1a, CD4, CCR5, CXCR4, HLA-DR and DC-SIGN are present in penile epithelia in general, HIV only attaches to those it can access. CD1a-positive Langerhans cells are closest to the surface, whereas T cells are located in the submucosa. The Langerhans' cells, moreover, send dendritic projections up between keritanocytes to the epithelial surface, these processes being particularly superficial in the inner prepuce (4.8 mm) compared with the outer (20 mm) (11) (Fig. 2) . c-type lectins, such as langerin, can then bind, internalize and transport HIV to regional lymph nodes. (16) Other mechanisms are, however, more important than langerin in viral internalization. (17) Moreover, direct, Langerhan cell independent, infection of T cells by HIV takes place as well. (17) It is nevertheless possible that the success of HIV in establishing a systemic infection may depend on its early interaction with Langerhans cells. (17) Unless depleted by viral overload, langerin could help prevent infection. (18) During sexual arousal, the vulnerable inner epithelium becomes stretched halfway down the penile shaft (Fig. 3) . This further diminishes its already thin layer of keratin and, during penetration, the inner prepuce becomes exposed directly to infected secretions of the receptive partner. Having been infected, the preputial cavity offers a hospitable environment for an infectious inoculum, so facilitating transmission during sex with subsequent sexual partners.
Since HIV risk is lower in circumcised men who have more frequent, as opposed to less frequent, sexual exposure, it has been suggested that repeated contact may induce additional protection via an immune response to subinfectious inoculums. (19) This may involve the small area of exposed urethral mucosa, or more likely the meatus, which unlike the urethra does contain a small number of HIV receptors. (11) In addition, mucosal alloimmunization has been suggested as a protective factor against HIV. (20) Virtually all of the 40, mostly observational, studies conducted worldwide since the 1980s have shown that circumcision provides a 2-to 8-fold protection against HIV infection.
(10) The per-protocol findings from three large randomized controlled trials (RCTs), that were all stopped early so that circumcision could be offered to the control group, found that circumcision led to a 56-75% risk reduction. (21) (22) (23) In March 2007 the WHO therefore endorsed circumcision as an important additional weapon in the fight against AIDS. The WHO, UNAIDS and others have done projections estimating the millions of lives that will be saved by implementation of circumcision, which has been equated to an effective vaccine. (24) It could potentially ''abort the epidemic''. (25) Cost-effectiveness estimates are, moreover, substantial. (25, 26) Although condoms reduce risk by 80-90% when always used, (27) they are not infallible, nor used universally, and do not protect during foreplay when the inner prepuce may come into contact with infected fluids. Circumcision in contrast is once only, so does not need to be applied each time sex is contemplated, is permanent, and when coupled with condom use should virtually guarantee complete protection from infection by HIV. Curiously, contrary to contemporary wisdom, a review of 10 studies in Africa found no association between condom use and reduced HIV infection; one study in fact found condom use was associated with higher HIV infection! (28) Other sexually transmitted infections (STIs)
Ulcerative STIs
Circumcision affords substantial protection from syphilis (Treponeum pallidum), chancroid (Haemophilus ducreyi), and, in some studies, herpes simplex virus type 2 (HSV-2). (2, 9, 10) The warm moist environment under the prepuce favours bacterial replication. The delicate inner lining's mucosal nature and risk of tearing it and the frenulum during intercourse are other factors. Chancroid is more likely to present on the inner and outer prepuce, whereas syphilis and HSV-2 tend to infect the genitalia more widely.
Results of a recent meta-analyses of all studies (from the USA, UK, Australia, Africa, India and Peru) are shown in Table 2 . In a New Zealand birth cohort aged 26, HSV-2 seroprevalence was 7% irrespective of circumcision status (29) and a CDC study similarly found no association. (7) Urethral STIs In the case of gonorrhea and Chlamydia trachomatis, older studies generally report a lower rate, whereas recent data from developed nations show little difference. (9, 10) This may be unsurprising, given the site of infection is the urethra. A longitudinal New Zealand birth cohort study found that to age 25 the uncircumcised had a 3.2-fold higher rate of STI (the frequency of which in this cohort was Chlamydia 52%, genital warts 31%, non-specific urethritis 12%, genital HSV-2 10%, gonorrhea 5%) when compared with those who were circumcised, after adjustment for the higher number of sexual partners and of rate of unprotected sex in the 30% who were circumcised. (30) It was concluded that, if all had been circumcised, their rate of STI would have been reduced by 48%. This included Chlamydia (OR 2.5; CI 0.73-8.5). Human papillomavirus: HPV will be dealt with in the next section. 
Penile cancer
This disease has a high morbidity and mortality, as well as serious psychological ramifications. (31) It most commonly presents as invasive squamous cell carcinoma, (31) the incidence of which is over 22 times higher in men who are uncircumcised. (31) (32) (33) In the USA it represents 0.3-0.6% of all male cancers. (31) For uncircumcised men in developed countries, lifetime risk of penile cancer is 1 in 600-900, (34) but for circumcised men is only 1 in 50,000-12,000,000. (35, 36) The benefit is far greater when circumcision is performed early in life. (31, 37) In underdeveloped countries, the incidence of penile cancer can be 10 times higher and as many as 20% of men can have it. (10, 31, 34) Like cervical cancer it is caused by highrisk (cancer-causing) HPV. But penile cancer is 10-times less common than cervical cancer. (38) The penile distribution of HPV is: prepuce 28%, shaft 24%, scrotum 17%, glans 16% and urine 6%. (39) HPVs produce lesions visible only by application of dilute acetic acid to the penis; in contrast low-risk HPVs present as visible warts. (43) The majority of infections are subclinical, and are more prevalent in uncircumcised men with balanoposthitis. (44) Smegma was implicated in an early study, (45) but such findings remain to be confirmed. (46) Consistent with HPV's sexual transmission, 93% of men whose female partner had a squamous intraepithelial lesion (SIL) had penile intra-epithelial neoplasia (PIN). (47) Oncogenic HPV was present in 75% of patients with PIN grade I, 93% with PIN grade II and 100% of PIN grade III, which is one step removed from overt penile cancer. (47) PIN has been found in 10% of uncircumcised men, compared with 6% of circumcised men. (47) Most PIN is cleared naturally. HPV has been found in 80% of tumour specimens, 69% having the very high-risk type HPV16. (48) Since not all HPV types were tested for, the rate of HPV is undoubtedly higher. Condom use lowers HPV infection only slightly. (49) Phimosis is a strong predisposing factor in invasive penile carcinoma (adjusted OR ¼ 16 in one study (37) and 11 in another (48) ). Although other factors, such as smoking, (48) poor hygiene and other STIs may contribute, (50, 51) lack of circumcision is the biggest risk factor. Indeed, there is no scientific evidence that improved penile hygiene reduces penile cancer risk in an uncircumcised man. (2) Thus circumcision in early childhood, by eliminating phimosis seen in 10% of men, (52) may help prevent penile cancer. (48) Prostate cancer This is the second most common cancer in men and is 1.6-2.0 times higher in uncircumcised men (see Refs 10,53 for references to the various studies). A role of STIs, many of which are higher in uncircumcised men, may explain this relationship. (53) A recent analysis found that in the USA universal circumcision would have reduced the current annual number of prostate cancer cases by 45-67,000 and medical costs by $0.8-1.6B. (53) Urinary tract infections (UTIs) UTIs are particularly common in infants, especially those under 6 months of age. (36, 54, 55) Incidence is strikingly higher in uncircumcised boys (2.5% vs 0.2%). Worldwide, lack of circumcision represents 0.5-1.5 million UTIs annually. (10) An early meta-analysis showed a 12-fold higher incidence in uncircumcised boys (range 5-89 fold), (56) and a metaanalysis in 2005, that included older children, revealed an 8-fold higher rate (CI 5-13). (57) In febrile infants, bacteruria is seen in 36% of uncircumcised boys, but only 1.6% of those who were circumcised, a 22.5-fold difference. (58) Moreover, up to the age of 5 years, 6% of boys in Sydney had had a UTI.
The rate, hospital admissions, consequences and costs are, moreover, far greater than in girls. (60) Recurrent UTIs occur in 19% of uncircumcised boys, but in none of the circumcised.
The infection can travel up the urinary tract to affect the kidney. Moreover, in infants, a UTI is more likely to result in renal injury and scarring. Pyonephritis is seen in 34-70% of those with febrile UTI, (62) where UTI is the cause of the fever in 21% of uncircumcised boys, 2% of circumcised boys and 5% of girls. (63) An imaging study found that 50-86% of children admitted with febrile UTI and presumed pyelonephritis had renal parenchymal defects. (64) These persist, and a 27-year follow-up study found elevated risk of hypertension and endstage renal disease in 10%, (65) meaning ongoing morbidity and costs from an infant UTI. Bacteria are present under the prepuce of 92% of boys aged 0-6. (66) Moreover, pathogenic fimbriated strains of E. coli and Proteus mirabilis can adhere to the prepuce. (10, 67, 68) Additional organisms include other species of coliforms, Klebsiella, Serratia, Enterococcus and non-fimbriated Pseudomonas. (68) (69) (70) (71) (72) These are pathogenic to the urinary tract and pyelonephritogenic. (73, 74) Prior to circumcision for medical reasons, uropathogenic bacteria were detected in 52% of boys, but 3 weeks afterwards none were found. (69) In another study, these figures were 64% and 10%, respectively, and it was concluded that periurethral flora originate from deeper preputial regions. (75) That infection persists was shown in a study of boys aged 4-12 (mean 6) years: the 16% with phimosis had clinically significant (100,000 cfu/ml) uropathogens and, in those who did not have phimosis, 93% of the 56% with uropathogenic species had clinically significant colonization. (70) In 82% of uncircumcised, but in virtually no circumcised, males over the age of 15, Streptococci, strict anaerobes and genital mycoplasms have been found. Given these are common in the female genital tract, sexual acquisition was probable. (76) Boys with vesicoureteral reflux are at increased risk of UTI and thus renal damage. (77) Since antibiotic prophylaxis is ineffective, circumcision is advocated. (78, 79) The presence and transmission to others of Salmonella typhimurium is, moreover, prevented by circumcision.
The E. coli responsible for UTI form impenetrable, protective ''pods'' on the walls of the bladder, explaining their well-known ability to persist in the face of robust host defences and antibiotic administration. (81) Penile candidiasis (thrush) is also significantly less common in circumcised males (OR 0.40). (8) 
Inflammatory dermatoses

Balanitis and posthitis:
Inflammation of the glans and of the prepuce, respectively, cause significant pain and are obvious medical indications for circumcision. Balanitis is seen in 11-13% of uncircumcised men, but only 2% of the circumcised. (44, 82) In boys it is half as common in the circumcised, (83, 84) and in uncircumcised infants only can be caused by group A haemolytic variety of Streptococcus. (85) In diabetic men, balanitis and posthitis is seen in 35%. (44) Other penile skin diseases Psoriasis, and conditions arising from penile infections, lichen sclerosis, lichen planus, schorrheic dermatitis, and plasma cell (Zoon) balanitis (44, 86) are all either much more common or exclusively seen in uncircumcised males. Uncircumcised males (only) can get Zoon balanitis, bowenoid papulosis, and non-specific balanoposthitis. (87) Zoon balanitis is likely caused by mycobacterium smegmatis. (86) Typical symptoms are erythrema (in 100%), swelling (in 91%), discharge (in 73%), dysuria (in 13%), bleeding (in 2%) and ulceration (in 1%). (44) Lichen sclerosis occurs in 4-19% of prepuces, (88) and in older patients this or other inflammatory changes result in phimosis, (89) present in 80% of penile cancers.
Balanoposthitis
Inflammation of the prepuce and glans is particularly common in uncircumcised diabetic men, whose penis is weakened and diminished. (82) Physical problems Phimosis This is a narrowing of the preputial orifice so as to prevent retraction over the glans, and affects around 10% of uncircumcised adolescents and men (Table 3 ). In men it makes sexual intercourse painful and difficult, and, as an historical anecdote, was why Louis XVI was unable to impregnate Marie Antoinette until he was circumcised years later -the delay having historical consequences.
A ''physiological'' phimosis should be contrasted with pathological phimosis from secondary cicatrization of the prepuce orifice as a result of balanitis xerotica obliterans (BXO). Although once thought to affect only 1% of boys, (90) recent histological examination of the prepuce from 1178 boys circumcised for phimosis found BXO in 40%. (91) Of these, 19%
had early, 60% intermediate and 21% a late form of BXO. Incidence peaked at ages 9-11 (76% of cases). (91) Of 41 paediatric BXO cases in Boston, 52% had been referred for phimosis, 13% for balanitis and 10% for buried penis. (92) Of the 46% who were subsequently circumcised, BXO was found in the meatus of 27%. These then required meatotomy or meatoplasty, with 22% requiring extensive penile plastic surgery, including buccal mucosa grafts. Thus BXO can have quite severe and morbid clinical consequences. Phimosis from whatever cause increases risk of penile cancer. (37, 48) Treatment by complete circumcision is the definitive option. Topical steroid creams can be used, but have to be applied frequently for over a month, are not completely successful, can lead to iatrogenic Cushing's syndrome, adrenal suppression, delayed growth, skin atrophy, and do not confer the additional benefits that circumcision provides. (93) (94) (95) Paraphimosis An inability to return the prepuce after retraction is also cured by circumcision. Paraphimosis can result in partial or complete ''Accidents'' The prepuce can become entrapped in zippers, leading to swelling and scarring. This is painful and traumatic. The ''bathroom splatter'' of uncircumcised males can be a source of annoyance.
Frenular chordee
A quarter of all uncircumcised males have this. (96) It is caused by an unusually thick and often tight frenulum, which prevents the prepuce from retracting fully. The frenulum can tear during intercourse or masturbation. Scar tissue, being less elastic and generally more fragile, means the tear often recurs, causing pain and bleeding, thus risking infection, and is an impediment to sexual activity. It is solved by frenoplasty, which can be part of a circumcision.
Penile hygiene This is difficult to achieve in uncircumcised schoolboys. (97, 98) Moreover, if uncircumcised men do not perform penile hygiene after sex (rather than rolling over and falling asleep) they increase their risk of STIs. Smegma increases in adolescence, peaking at age 20-40. Initially it is a white or pale yellow lubricant. Over time it is transformed chemically as it becomes mixed with epithelial cells, dirt and micro-organisms that together form aggregates and generate an offensive odour. (99) Improved penile hygiene is a major reason for circumcision-82% in one study. (100) In another study, smegma was regarded by 88% as unclean and infected with microorganisms. (100) Not only is penile hygiene often difficult to achieve, attempts to do so in uncircumcised men can result in dermatological problems. For parents, it is far easier to maintain cleanliness of their son's penis if it is circumcised. In men in London, inferior genital hygiene behaviour was seen in 26% of the uncircumcised, but only 4% of the circumcised. (101) Medical conditions that impeded retraction of the prepuce for washing could have contributed to the difference. Of the circumcised men 37% washed more than once per day, compared with 19% of the uncircumcised (P ¼ 0.01).
Psychological sequelae
There is no adverse psychological aftermath from circumcision. For example, 5-year follow-up of 117 Swedish boys circumcised for medical reasons found 95% were completely satisfied, (102, 103) and in the African HIV RCTs 98.5-99.5%
were ''very satisfied'' with their circumcision. (22, 23) Geriatric consequences Not often considered at birth, but which should be, (104) are future problems in the male as an elderly person. The pain of an infected, inflamed or nonretractable prepuce means suboptimal hygiene. If the man is suffering from dementia, adverse reaction to carers attempting genital washing can ensue. Indwelling catheters-required for urinary drainage following prostate surgery, for example-are more difficult to insert and more likely to produce infection in uncircumcised men.
Cervical cancer
Cervical cancer is caused by high-risk HPVs, which initially induce a SIL. (38,105 -107) Women with cervical cancer (108) or SIL (47) are more likely to have a partner with PIN. Although lack of circumcision had long been associated with cervical cancer, (10) a large multination study published in 2002 confirmed this connection. (40) It involved 1913 couples in 5 global locations in Europe, Asia and South America. Twenty percent of uncircumcised men had penile HPV as compared with 5% of circumcised men. Penile HPV infection was associated with a 4-fold increase in the risk of cervical HPV infection in the female partner, and cervical HPV infection was associated with a 77-fold increase in the risk of cervical cancer. If the man had had 6 or more sexual partners and was uncircumcised his monogamous female partner was 5.6 times more likely to have cervical cancer than was the case for such ''high-risk'' men who were circumcised. Circumcision was also protective in women whose partner had an intermediate sexual behaviour risk index (OR ¼ 0.50). An accompanying editorial stated ''reduction in risk among female partners of circumcised as compared with uncircumcised men may well be more substantial than reported''. (109) A survey of 121 developing countries, moreover, found that circumcision was strongly associated with lower rates of cervical cancer, independent of religion. (110) HPV is highly infectious and skin-to-skin contact, such as during foreplay or involving areas not covered by a condom, could lead to infection. Condom use in fact afforded only slight protection in the multination study (OR 0.83 vs 0.67). (40) This observation is backed up by a meta-analysis of 20 studies. (111) The uncircumcised men in the study washed their genitals more often after intercourse than did the circumcised, but the circumcised men had better penile hygiene when examined by a physician. It was suggested that in an uncircumcised man the more delicate, easily-infected, mucosal lining of their prepuce when retracted during erection becomes wholly exposed to vaginal secretions of an infected woman (just as for HIV in Fig. 3 ). Once infected, the man risks infecting any future partner. A prophylactic vaccine against the two most common high-risk HPV types (16 and 18) may prevent up to 70% of cervical cancers if all girls receive it. Universal male circumcision could have a similar impact on cervical cancer incidence, but would have the added benefit of greatly reducing other conditions as well.
Chlamydia trachomatis in women A study involving 305 couples in 5 countries found an increase in risk of C. trachomatis of 5.6-fold if the male partner is uncircumcised. (112) The corollary to this is that circumcision reduces risk by 82%. Data were identical for women who had only ever had one sexual partner. C. pneumoniae, which is not sexually transmitted, was of equal frequency in each group, so supporting the biological plausibility of the observation. HPV is the most common and C. trachomatis is the world's 2 nd most frequent STI, the latter being the most common bacterial STI: 92 million new cases annually, 3 million being in the USA (where annual cost for care ¼ $2 billion). (113) Incidence is, moreover, rising. C. trachomatis causes pelvic inflammatory disease that can lead to infertility, ectopic pregnancy and pelvic pain. It is a co-factor in HPV-induced cervical cancer and HIV transmission in women and men. In men C. trachomatis can cause infertility, prostatitis and urethral blockage. Entrapment of a higher infectious load by the prepuce, and subsequent delivery of this to a subsequent partner, may explain the higher transmission risk. (112) HSV-2 in women A study in Pittsburgh amongst 1207 women aged 18-30 years having an overall HSV-2 seroprevalence of 25% found that history of sexual intercourse (ever) with an uncircumcised male greatly increased their risk of HSV-2 infection (OR ¼ 2.2; CI 1.4-3.6, after multivariate logistic regression analysis). (114) The high prevalence of HSV-2 worldwide highlights the need to ameliorate risk factors. Circumcision should thus help reduce transmission.
Sensitivity, sensation and socio-sexual aspects Sensitivity of the flaccid penis differs little between circumcised and uncircumcised men. (10, 115, 116) The more important issue of penile sensation during sexual arousal was addressed in a recent thermal imaging study which found no difference. (117) In fact sensitivity decreased similarly in both groups during arousal! Baseline penile temperature was lower in the uncircumcised men, in whom the monitor was under the prepuce, just below the glans. Credible research has, moreover, found no association between circumcision status and failure to enjoy sex. (118, 119) Erectile function scores were unchanged after circumcision of adult men. (120) And intravaginal latency times were no different (6.7 versus 6.0 min in circumcised versus uncircumcised men, respectively) in a study of 500 couples in the USA, UK, Netherlands, Spain and Turkey.
The US National Health and Social Life Survey, involving over 1400 men, found the uncircumcised were more likely to experience sexual dysfunctions. (122) In an Australian survey of 16-60 year-olds, problems in the uncircumcised were greater-this included pain at any age and erectile dysfunction in 27% aged <50. (8) Circumcised men had more liberal attitudes (8) and enjoyed a more elaborate sexual lifestyle. (122) Women's preference for the circumcised penis for sexual activity, appearance and hygiene is one reason. (120, 122, 123) Males in higher socio-economic-educational categories in the USA, UK and Australia have higher rates of circumcision. (10, 122, 123) Circumcision methods Various devices are used to protect the penis during excision of the prepuce in infants. The most commonly used are the PlastiBell (Fig. 4) , the Gomco clamp and the Mogen clamp. Each has advantages and disadvantages. Whereas the PlastiBell must remain in place after the boy goes home, and falls off several days later, use of the metal clamps means completion of the circumcision on the day. An anaesthetic is imperative. A local, rather than a general, is all that is required, coupled with a sedative in older children and men. Local anaesthetic methods include ring block, dorsal penile nerve block (both injections) and the application of EMLA (lidocaine/ prilocaine) cream. Nevertheless, a general anaesthetic can often be preferred by surgeons for techniques in men that take longer, such as the sleeve-resection technique. A method developed by Dr Terry Russell for infants (www.circumcision.com.au) involves application of EMLA for 2 hours prior tying on the PlastiBell device. The anaesthesia lasts 6 hours in total, making the procedure completely painfree. Russell reports only minor complications from 18,000 circumcisions that he has done, except for transient methaemoglobinaemia in one infant, and this resolved spontaneously without intervention. In a different variation, Dr Sam Kunin injects anaesthetic between the outer and inner prepuce, prior to circumcision by Gomco clamp (www.samkuninmd.com).
Best time to circumcise
For optimum health benefit, cosmetic result (no stitches), simplicity, speed, convenience and cost, infancy is the ideal time to perform a circumcision. When performed in the adult male, the man should abstain from sex for 4-6 weeks and realize that final cosmetic appearance requires several months.
Complications
These vary according to technique used and skill of the operator. (10, 125) For 1 in 500 infant circumcisions, there may be slight bleeding (easily stopped by pressure or, for 1 in 1000, stitches), need for repeat surgery (1 in 1000), or a generalized infection (1 in 4000). True complications requiring hospitalization occur in only 1 in 5000. Mutilation or loss of penis is unheard of by competent medical practitioners these days. Family history of haemophilia requires special preoperative treatment. In men circumcised by an experienced operator minor bleeding or infection, easily treated, occur in 2-3%. This is reduced to <1% after 400 circumcisions. (126) Fictions Various myths abound concerning circumcision. Emotive arguments, such as ones prevalent on anti-circumcision internet sites, are not supported by current scientific evidence. What remains is nebulous, convoluted legalistic discourses such as consent or ''human rights'' issues, which can be similarly levelled against vaccination and other interventions that are in the best interests of infants and children. The claim that circumcision was popular in the Victorian era as a cure for masturbation had no common currency at that time. For example, the purported ''evil'' of masturbation occupies much of the early 20 th century book ''Youth and Sex'', but circumcision (quite common at the time) is not mentioned.
Bryke's then well-known book on circumcision completely rubbishes the idea,
and Whitla's ''Dictionary of Treatment'' does not list ''circumcision,'' whereas, under ''masturbation,'' only suggests performing circumcision if irritation from a tight prepuce is responsible. (128) But just as today, the Victorians recognized circumcision in prevention of phimosis, penile cancer, syphilis and other STIs. For an exposé of the anticircumcision movement see Ref. 10 .
Future
The evidence for benefits are now so strong that further research is likely only to confirm and fine-tune what is already known. Since the gold-standard-the RCT-has firmly established the role of the prepuce in HIV acquisition, should RCTs be conducted for all other conditions and infections that circumcision prevents? In the case of UTIs the evidence is so striking and unidirectional that no ethics committee would allow a RCT. For penile cancer, not only is the evidence overwhelming, but a RCT would take many decades. Prostate cancer would benefit from a RCT, but again would require decades for results to emerge. For conditions in women, a RCT would of course be unworkable. It would also be of interest to ascertain the overall net benefit on average in various settings by integrating the data on all conditions prevented. Such a number could then be compared with the risks. I have done this in a crude manner in Table 1 , but a much more expert epidemiological analysis is sought.
Lastly, now that we know the news on circumcision is virtually all good, the major challenge is educational, so that this message is converted into policy and practice. In this regard, there has to date been a curious conjunction of dichotomous forces-namely the anti-circumcision movement and conservative medical bodies whose policies, often driven by a small subset of paediatricians, have been less than helpful to public health on this matter. As a result rather than ''evidence-based medicine'' what is occurring all too often at the patient interface is ''ignorance-based medicine'' or worse, ''prejudice-based medicine.'' This must change.
Conclusion
The prepuce poses a risk of genital infection to a man and his sexual partner(s). It helps trap and transmit infectious agents. It also predisposes the male to a vast array of other problems. Over their lifetime, one in three uncircumcised males will develop a condition requiring medical attention. The risk of experiencing each of these is listed in Table 1 . In contrast, the only risk for circumcision is the procedure itself, where overall chance of an (easily treatable) adverse event is quite low (Table 1) . Local anaesthesia is advocated for all ages. Infant circumcision can, moreover, be completely pain-free, both during and after. Use of the PlastiBell device means the prepuce is not ''cut'' off. In experienced hands, risk can be close to zero. Therefore, when considering the overwhelming medical evidence circumcision is mandated.
